
ner keine Beziehung zwischen der Inzuchtdepression in der 
Höhe und der Selbstfertilität der Elternbäume oder erste- 
rer und der Höhenlage der Herkunft dieser Bäume. 

Das Verhalten von Sämlingen aus Windbestäubung wur- 
de in den Vergleich einbezogen. Dabei zeigte sich, daß die 
Umwelt in den Isolierungstüten das Samengewicht und die 
Sämlingsgröße beelnflußt hatte. Beides stieg bei der Doug- 
lasie an und nahm bei der Ponderosa ab. Die Häufigkeit 
von Selbstungssämlingen in einer frei abgeblühten Popu- 
lation wird bei Douglasie auf 6,4% und bei der Ponderosa 
auf 11,3% geschätzt. Dies ergibt sich, wenn das Sterblich- 
keitsprozent, das durch Majsrgen-Effekte hervorgerufen 
wird, zugrunde gelegt wird. Eine Schätzung bei Wuchsda- 
ten konnte wegen der Auswirkungen der Samengewichte 
nicht durchgeführt werden. Bei künstlichen Populationen 
aus Selbstungs- und Fremdbestäubungs-Sämlingen wurde 
der Effekt von Baumschulauslese auf die Entfernung von 
Selbstungssämlingen beschrieben. 
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Introduction 

The modifications to wood anatomy associated with heart- 
wood formation are important in many aspects of utilisa- 
tion, both for sawn timber and pulp and Paper. These 
changes result in a greatly increased resistance to the 
movement of liquids from one cell to another so that sea- 
soning difficulties are increased and the material is less 
readily penetrated by preservatives and pulping liquors. 
In addition, there is evidence that the heartwood of co- 
niferous trees almost invariable contains more resin than 
the sapwood, and the difference is particularly marked in 
the pines (MUTTON 1962; KEITH 1969). The presence of resins 
can also influence the usefulness of the raw material, such 
as for example by adversely affecting the paper-making 
qualities. 

Heartwood development begins some distance above 
ground level in pines (LIESE 1936; TRENDELENBURC 1939; PAUI. 
1952), and then extends both towards the crown and the 
butt. The age of its inception in P. radiata was noted by 
HARRIS (1954) as approximately 14 years from time of plant- 
ing and the average rate of transformation of sapwood to 
heartwood was reported by NICHOLLS and DADSWELL (1965) 

*) Division of Soils, CSIRO, Melbourne. 
**) Forest Research Institute, Canberra. 

as approximately 0.5 growth rings per year. There is little 
published information on the inheritance of heartwood 
formation and the two available estimates of heritability 
were derived from P. radiata clonal material (NICHOLLS 
1965 a). As it is not practical to investigate the variation in 
age at  which heartwood begins to form, these estimates were 
based on the area proportion of heartwood. 

There is a need to extend these preliminary estimates by 
work on both clonal and sexually reproduced material. 
Results of some further studies are reported below. 

Materials 

The trees for examination originated at three different 
localities. 

Group 1. Material previously sampled in 1960 to obtain 
heritability estimates for the proportion of heartwood by 
NICHOLLS (1965 a) and growing in a P. radiata clonal trial 
established in 1939 at a spacing of 2.4 m X 2.4 m at Blue 
Range plantation in the Australian Capital Territory. The 
plantation is 25 km west of Canberra at an elevation of 
780 m. The site slopes gently with an eastern aspect and 
soil is derived from Ordovician sediment. Mean annual 
rainfall is 1015 mm. lhirteen clones were sampled by 
selecting the first, middle and last trees of the row com- 
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